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(54) FRICTION WELDING EQUIPMENT FOR PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the friction welding over the 
whole periphery by inserting a rotary probe between pipe end faces 
which are opposite to each other and closely attached to each other, 
and circulating the probe around the pipe while the bonding surfaces 
are locally softened by the friction heat in joining non-ferrous pipes 
such as aluminum and copper. 

SOLUTION: End faces of pipes P1, P2 are closely attached to a 
support roller 7A, and loaded, a joining surface F of the pipes is 
positioned to a welding probe 27P of a working head 20, and the pipes 
are pressed against the support roller 7A side by a press roller 21. A 
welding tool 27 of the working head 20 is turned and lowered, a lower 
end of the probe 27P is faced the pipe joining surface F and pressed 
thereagainst, the joining surface F is locally softened by the generated 
friction heat, and the probe 27P is immersed. The support roller 7A is 

turned by a drive motor 1 1 , the pipe joining surface F is turned, the whole periphery of the joining surface F 
is joined by continuing generation of the friction heat by turning the probe 27P, softening the joining surface, 
stirring, joining and solidification, and then, the probe 27P is drawn out. 
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* NOTICES * 



JPO and N£IPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The support roller for supporting the 1st and 2nd pipe material which should be carried out upset butt 
welding, and rotating, The above 1st and the presser-foot roller which presses the 2nd pipe material in the direction of 
said support roller, the welded tool which equipped the plane of composition of the said 1st and 2nd pipe material with 
the probe for making frictional heat generate, and the above-mentioned welded tool — attachment and detachment - the 
friction welding equipment of the pipe material characterized by coming to have the processing head equipped with the 
exchangeable and pivotable spindle. 

[Claim 2] It is friction welding equipment of the pipe material characterized by constituting the processing head and the 
presser-foot roller possible [ centering control ] up and down in invention according to claim 1 corresponding to the 
path of pipe material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the friction welding equipment which performs friction welding of the 
pipe material of nonferrous metals, such as aluminum and its alloy, and copper, its alloy, and relates to the friction 
welding equipment which comes further to prepare the welded tool equipped with the probe for making frictional heat 
generate for the plane of composition of the 1st and 2nd pipe material which should be welded to a detail. 
[0002] 

[Description of the Prior Art] There is a Patent Publication Heisei No. 505090 [ seven to ] official report as an example 

of precedence considered to be related to this invention. 

[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned example of precedence is the configuration of 
performing friction welding of the 1st and 2nd work piece, when the 1st and 2nd work piece is a plate, and when a 
work piece is pipe material, it is difficult friction welding. 
[0004] 

[Means for Solving the Problem] In view of the conventional problem like the above-mentioned, invention concerning 
claim 1 The support roller for supporting the 1st and 2nd pipe material which should be carried out upset butt welding, 
and rotating, The above 1st and the presser-foot roller which presses the 2nd pipe material in the direction of said 
support roller, the welded tool which equipped the plane of composition of the said 1st and 2nd pipe material with the 
probe for making frictional heat generate, and the above-mentioned welded tool — attachment and detachment — it 
comes to have the processing head equipped with the exchangeable and pivotable spindle. 

[0005] In invention according to claim 1, the processing head and the presser-foot roller are constituted for invention 

concerning claim 2 possible [ centering control ] up and down corresponding to the path of pipe material. 

[0006] 

[Embodiment of the Invention] With reference to drawing 1 and drawing 2 , the friction welding equipment 1 of the 
pipe material concerning this example is equipped with the frame 3, and is supported free [ rotation of the support 
rollers 7 A and 7B of the pair which supports the 1st and 2nd pipe material PI and P2 which should be carried out upset 
butt welding ] on the bed 5 with which the lower part of this frame 3 was equipped in one. Interlocking connection of 
one support roller 7 A has been carried out with the drive motor 1 1 through the proper power transmission device 9 
among the above-mentioned support rollers 7A and 7B. 

[0007] It has considered as the configuration which ****(ed) the endless chain 17 in this example as the above- 
mentioned power transmission device 9 to the sprocket 13 with which the drive motor 1 1 was equipped, and the 
sprocket 15 prepared in support roller 7A. 

[0008] The upper part of said frame 3 is equipped with the roller bracket 23 equipped with the presser-foot roller 21 
which presses the said 1st and 2nd pipe material PI and P2 in said support roller 7 A and the direction of 7B possible 
[ vertical movement ], while the vertical centering-control member 19 which can be adjusted up and down has 
equipped with the fitting location with the anchoring bolt etc. and having equipped this vertical centering-control 
member 19 with the processing head 20 for welding. 

[0009] the welded tool 27 which equipped the detail with probe 27P to support the spindle 25 by which a rotation drive 
is carried out free [ rotation ] and possible [ vertical movement ], face said processing head 20 the plane of composition 
F of the said 1st and 2nd pipe material PI and P2 at the lower limit section of this spindle 25, and make frictional heat 
generate between planes of composition F by Motor M more - attachment and detachment - it has equipped 
exchangeable. 

[0010] The above-mentioned welded tool 27 has a degree of hardness larger than the 1st and 2nd pipe material PI and 
P2 which consists of tool steel etc. and consists of nonferrous metals, such as aluminum or its alloy, and is the 
configuration projected and equipped with said probe 27P of the minor diameter of die length almost equal to the board 



thickness of the 1st and 2nd pipe material PI and P2 from the center section of the inferior surface of tongue of the 
SHANGU section of a major diameter. 

[001 1] the pneumatic cylinder which equipped said vertical centering-control member 19 with said roller bracket 23 
supported for said presser-foot roller 21, enabling free rotation suitably in the right-and-left both sides of said 
processing head 20 — the time — the press starting device 29 - vertical movement — possible — having had - a piston 
rod - etc. — ** — it is alike and has attached in the lower limit section of the press actuation lever 31. 
[0012] The roller stand 33 is formed in the method of right-and-left both sides of said bed 5, and the roller bracket 37 
which equipped this roller stand 33 with the auxiliary roller 35 of the pair which supports the 1st and 2nd pipe material 
PI and P2 is supported. As for the above-mentioned roller stand 33, it is desirable to prepare in a longitudinal direction 
possible [ centering control ] corresponding to the die length of the 1st and 2nd pipe material PI and P2. 
[0013] Corresponding to the path of the 1st and 2nd pipe material PI and P2 which more than should solve and should 
be carried out upset butt welding in a configuration, the vertical centering-control member 19 is adjusted up and down 
beforehand. While covering the support rollers 7 A and 7B of a pair, and the auxiliary roller 35 on either side and laying 
the 1st and 2nd pipe material PI and P2, it corresponds to the welded tool 27 with which the processing head 20 was 
equipped, and the plane of composition F of the 1st and 2nd pipe material PI and P2 is positioned. 
[0014] Next, while operating the press starting device 29 and pressing the 1st and 2nd pipe material PI and P2 to the 
support roller 7A and 7B side with the press roller 21 If carry out a rotation drive by Motor M, and make the spindle 25 
in the welding processing head 20 descend, the plane of composition F of the 1st and 2nd pipe material PI and P2 is 
made to face the lower limit section of probe 27P in a welded tool 27 and it presses Frictional heat occurs between 
probe 27P and the above-mentioned plane of composition F by friction by rotation of probe 27P to a plane of 
composition F. 

[0015] Said probe 27P are absorbed in a part for a softened zone as the one section of said plane of composition F 
softens with this frictional heat. Then, if a drive motor 1 1 is driven and support roller 7 A is rotated, the 1st and 2nd 
pipe material PI and P2 will rotate, and a plane of composition F will move gradually to said probe 27P. 
[0016] If the 1st and 2nd pipe material PI and P2 rotates, since probe 27P of a welded tool 27 will move gradually to 
the plane of composition F of the pipe material PI and P2, the softened zone of a plane of composition F moves 
gradually along a plane of composition F. Since it will be moved to the backside [ the direct direction of probe 27P ] 
and the metal which the plane of composition F softened will be solidified while it is therefore stirred by rotation of 
probe 27P if probe 27P move relatively along a plane of composition F like ****, friction welding of the plane of 
composition F of the pipe material PI and P2 is performed. In addition, after the plane of composition F of the pipe 
material PI and P2 covers the perimeter and friction welding is performed, the friction welding of said plane of 
composition F is completed by extracting probe 27P from a plane of composition F. 

[0017] Other modes can also carry out this invention by not restricting to the example of an operation gestalt mentioned 
above, and making a proper change. For example, in said example of an operation gestalt, although the configuration 
which has arranged the welding processing head 20 in the upper part location of the pipe material PI and P2 was 
explained, the processing head 20 can also be considered as the configuration arranged in the lower part location of the 
pipe material PI and P2, or a lateral location. 

[0018] Moreover, the presser-foot roller 21 can also be considered as the configuration arranged to the cross direction 
of the processing head 20, without restricting to the method of right-and-left both sides of the processing head 20. 
[0019] That is, even if this invention makes various change, it can be carried out. 
[0020] 

[Effect of the Invention] Invention concerning claim 1 so that more than may solve and I may be understood from 
explanation The support roller for supporting the 1st and 2nd pipe material which should be carried out upset butt 
welding, and rotating, The above 1st and the presser-foot roller which presses the 2nd pipe material in the direction of 
said support roller, the welded tool which equipped the plane of composition of the said 1st arid 2nd pipe material with 
the probe for making frictional heat generate, and the above-mentioned welded tool - attachment and detachment - it 
comes to have the processing head equipped with the exchangeable and pivotable spindle. 
[0021] Therefore, friction welding of the plane of composition of the 1st and 2nd pipe material can be performed. 
[0022] Even if it is the case where, as for invention concerning claim 2, the path of pipe material changes variously 
since the processing head and the presser-foot roller are constituted possible [ centering control ] up and down in 
invention according to claim 1 corresponding to the path of pipe material, it can respond easily. 



[Translation done.] 



